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The title compound, C32H30P4, crystallizes with three different 
conformers of the same molecule in the asymmetric unit, 
which explains the unusually large unit cell volume. The 
supramolecular structure is based on interactions involving 
the methoxy groups [C- ■ O contacts between 3.090 (2) and 
3.204 (2) A, and C— H- ■ O contacts between (normalized) 
2.40 and 2.71 A], tt-tt stacking of the electron-rich methoxy- 
substituted rings [centroid-centroid distances of 3.6454 (9)- 
3.738 (1) A] and C-H- ■ -tt contacts (normalized, 2.62-2.97A). 

Related literature 

For related methoxy-substituted biphenyls with 4,4'-bis(2- 
phenylethenyl) substitution, see: Vande Velde et al. (2002) 
[CSD refcode: MODDUE] and Li & Jian (2009) [CSD 
refcode: POWYUW]. For a study on the blue-light-emitting 
properties of a related compound, see: Jin et al. (2002). For the 
conformations of methoxybenzenes, see: Vande Velde et al. 
(2007). For the preparation, see: Jin et al. (2002. 




Experimental 

Crystal data 

C32H3 0 O 4 

M r = 478.56 
Monoclinic, F2,/c 
a = 11.8208 (13) A 
b = 27.8% (3) A 
c = 22.875 (3) A 
H = 99.723 (2)° 



V = 7434.8 (14) A J 
Z = 12 

Mo Ka radiation 
li = 0.08 mrrT 1 
T = 100 K 

0.55 x 0.45 x 0.15 mm 



Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T^ n = 0.956, r max = 0.988 

Refinement 

R[F 2 > 2a(F 2 )} = 0.060 
wR(F 2 ) = 0.181 
S = 1.03 

18422 reflections 



74405 measured reflections 
18422 independent reflections 
13284 reflections with / > 2a(I) 
R inl = 0.034 



985 parameters 

H-atom parameters constrained 
A/W = 0.68 e A~ 3 
A,o min = -0.29 e A~ 3 



Table 1 

Relevant C— H- ■ -n contacts in the crystal packing of the title compound 
(A,°). 

Cg(Xl), Cg(X2), Cg(X3) and Cg(XA) are the centroids of the ClX-CdX, 
C9X-CUX, C15X-C20X and C23X-C2&X rings, respectively, where X = A.B, 
C, D. 



Entry 


D 


H 


A 


H-A 


D-H-A 


1 


CI 0,4 


H10/1 


Cg(B4f 


2.62 


148 


2 


C17A 


H17.4 


Cg(B3Y 


2.86 


150 


3 


CI 9 A 


H19/1 


Cg(C4f 


2.80 


143 


4 


C29A 


H29/1 


Cg(A3Y" 


2.79 


147 


5 


CWB 


H10B 


QKClf 


2.84 


148 


6 


CUB 


H14B 


cg(Aiy 


2.97 


147 


7 


CWB 


H19B 


cg(Aiy 


2.67 


149 


8 


C31B 


H31F 


cg(Bir 


2.80 


148 


9 


C10C 


H10C 


c g (Bvr 


2.70 


148 


10 


C19C 


H19C 


cg(A*y 


2.85 


152 


11 


C29C 


H29G 


cg(ay 


2.76 


143 


12 


C31C 


H31G 


Cg(C2)"> 


2.78 


140 


Symmetry codes: (i) x + 1, y, z; (ii) 


-x + 1, y + \, —z 


+ j; (iii) x - 1, y 


z; (iv) x, y, z; (v) 


-x + 2, y - 


I, -z + i 










Table 2 












Relevant n-rc contacts in the crystal packing 


of the title compound (A, °). 


The angle 


related to a 


pair of centroids is defined as the anj 


le between the 


Cg(I)- ■ - Cg(J) vector and the normal to plane /. Centroids as in Table 1. 


Entry 


Cg(I) 




Cg(J) 


Cg- ■ Cg 


Angle 


1 


Cg(Al) 




c g (Aiy 


3.738 (1) 


26.65 


2 


Cg(AA) 




Cg(A4Y" 


3.6454 (9) 


25.18 


3 


Cg(Bl) 




Cg(C4)™' 


3.713 (1) 


25.39 


4 


Cg(B4) 




Cg(Cl)" 1 


3.697 (1) 


26.83 


5 


Cg(Cl) 




Cg(B4Y 


3.697 (1) 


25.86 


6 


Cg(C4) 




c g (Biy 


3.713 (1) 


25.72 



Symmetry codes: (vi) - 
(ix) x — 2, — y + |, z - 



x. —y + 1, — z; (vii) — x - 
|; (x) x + 2, -y + i, z - 



3,-y + l, 
1; (xi) x - 



-z + 1; (viii)x+ 1, 
1, -y + \, z - |. 



Table 3 

Relevant short contacts involving the methoxy groups in the crystal 
packing of the title compound (A, °). 



Entry 


D 


X 


A 


X-A 


D-X- ■ A 


1 


02A 


C30A 


oic ix 


3.139 (2) 


175.28 (12) 


2 


03A 


C31A 


04C X 


3.090 (2) 


160.33 (12) 


3 


C32A 


H32A 


02C" 


2.71 


120 


4 


C32A 


H32c 


03A vii 


2.55 


142 


5 


C15B 


CI 65 


OIB 1 " 


3.204 (2) 


108.54 (9) 


6 


OIB 


C29B 


04^"" 


3.171 (2) 


143.57 (12) 


7 


02B 


C30B 


03B X 


3.171 (2) 


171.88 (12) 


8 


04B 


C32B 


OlA*" 


3.102 (2) 


174.13 (12) 


9 


C31B 


H31D 


02C ix 


2.68 


139 
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Entry 


D 


X 


A 


X-A 


D-X- ■ -A 


10 


02C 


C30C 


03C X 


3.152 (2) 


161.25 (11) 


11 


C29C 


H29H 


OAB" 


2.67 


141 


12 


C31C 


H31/ 


02B" 


2.70 


143 


13 


C32C 


H32G 


OIB" 


2.40 


144 


14 


C32C 


H327 


04C xui 


2.69 


124 



Symmetry codes: (xii) — x — 1, — y + 1, — z\ (xiii) — x, — y, — z. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008); soft- 
ware used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON (Spek, 2009). 

AC wishes to thank the Institute for the Promotion of 
Innovation by Science and Technology in Flanders (IWT) for 
a predoctoral grant. The X-ray diffractometer was funded by 
NSF Grant 0087210, Ohio Board of Regents Grant CAP-491, 
and by Youngstown State University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2079). 



References 

Bruker (2008). APEX2, SAINT and SADABS. Bruker AXS Inc, Madison, 

Wisconsin, USA. 
Farrugia, L. J. (1997). /. Appl. Cryst. 30, 565. 
Farrugia, L. J. (1999). /. Appl. Cryst. 32, 837-838. 

Jin, Y.-D., Chen, H.-Z., Heremans, P. L., Aleksandrzak, K., Geise, H. X, 

Borghs, G. & Van der Auweraer, M. (2002). Synth. Met. 127, 155-158. 
Li, Y.-F. & Jian, F.-F. (2009). Acta Cryst. E65, ol930. 

Macrae, C. E, Bruno, I. J., Chisholm, J. A., Edgington, P. R., McCabe, P., 
Pidcock, E., Rodriguez-Monge, L., Taylor, R., van de Streek, J. & Wood, 
P. A. (2008). ./. Appl. Cryst. 41, 466-470. 

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Spek, A. L. (2009). Acta Cryst. D65, 148-155. 

Vande Velde, C. M. L., Bultinck, E., Tersago, K., Van Alsenoy, C. & Blockhuys, 

F. (2007). Int. ./. Quantum Chem. 107, 670-679. 
Vande Velde, C. M. L., Hoefnagels, R. & Geise, H. J. (2002). Acta Cryst. E58, 

o454-o455. 



Acta Cryst. (201 1 ). E67, o1 1 1 2-o1 1 1 3 



Collaseta/. • C i2 H i0 O 4 Ol 1 1 3 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, olll2-olll3 [ doi:10.1107/S1600536811012888 ] 

4,4'-Bis[2-(3,5-dimethoxyphenyl)ethenyl]biphenyl 

A. Collas, M. Zeller and F. Blockhuys 

Comment 

The title compound was synthesized with its use as the active component in an organic blue-light-emitting diode in mind (Jin 
et ah, 2002). Three conformers of the same molecule are present in the asymmetric unit, displaying different conformations 
of the methoxy groups and the biphenyl moiety; the molecules have been labeled A, B and C and the numbering scheme is 
given in Fig. 1 . Fig. 2 presents a packing diagram. Molecules A and B have non-planar biphenyl units, with dihedral angles 
of 30.97 (7)° and 30.51 (7)°, respectively, while the same moiety in molecule C is virtually planar [4.22 (8)°]. In each of 
the three molecules the methoxy groups are oriented differently: their precise orientations do not have a large influence on 
the relative stability of the conformer (Vande Velde et ah, 2007) but are merely due to the intermolecular contacts they are 
involved in. The three crystallographically independent molecules are held together by three C- H— % interactions involving 
aromatic hydrogen atoms. Rings 1 and 2 of molecule A are contacted by H14B and H19B (Table 1, entries 6 and 7) and ring 
1 of molecule B is contacted by H 10C (Table 1, entry 9). Additionally, molecule A is involved in two methoxy- - methoxy 
contacts (Table 3, entries 1 and 2), two C— H— O contacts involving the methoxy group in the 3-position (Table 3, entries 
3 and 4), four C— H— 71 interactions involving aromatic hydrogen atoms (Table 1, entries 1-4) and two %—% contacts with 
a symmetry-related A molecule (Table 2, entries 1 and 2). The supramolecular organization of molecule B is based on 
four methoxy- - methoxy contacts (Table 3, entries 5-8), one contact involving the hydrogen atoms of the methoxy group 
in the 3-position (Table 3, entry 9), two additional C — H- -7I interactions (Table 1, entries 5 and 8) and two tc-tc contacts 
involving the methoxy-substituted rings (1 and 4) of molecules B and C (Table 2, entries 3 and 4). Molecule C participates 
in five contacts involving the methoxy groups, of which one is a methoxy- - methoxy contact (Table 3, entry 10) and four 
are initiated by hydrogen atoms of the methoxy groups (Table 3, entries 1 1-14). Two contacts involve the 7i-systems of the 
methoxy-substituted rings of molecules B and C (Table 2, entries 5 and 6). Finally, it can be clearly seen from Table 2 that 
all three molecules are engaged in ji-ji stacking of the electron-rich methoxy-substituted rings 1 and 4. 

Experimental 

The title compound was prepared as is outlined in Yin et ah (2002). Crystals suitable for the diffraction experiment were 
grown by slow evaporation of an acetone solution. M.p. (uncorrected) 452 K. NMR (CDCI3, 400 MHz, TMS): 5 3.83 (s, 
OCH3), 6.41 (t, 2.2 Hz, H4, H26), 6.69 (d, 2.2 Hz, H2, H6, H24, H28), 7.06 (d, 16.3 Hz, H7/H22 orH8/H21), 7.11 (d, 16.3 

Hz, H7/H22 or H8/H21), 7.56 (d, 8.4 Hz, H10, H14, H17, H19), 7.61 (d, 8.4 Hz, Hll, H13, H17, H19) p.p.m. 13 C NMR 
(CDCI3, 100 MHz, TMS): 5 55.40 (C29, C30, C31, C32), 100.12 (C4, C26), 104.69 (C2, C6, C24, C28), 127.08 (C10, C14, 
C17, C19), 127.09 (Cll, C13, C16, C20), 128.71 (C7/C22 or C8/C21), 128.81 (C7/C22 or C8/C21), 136.32 (C9, C18), 
139.38 (C12, C15), 139.83 (CI, C23), 161.06 (C3, C5, C25, C27) p.p.m. 
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Refinement 

Hydrogen atoms were placed in calculated positions and refined as riding with C — H distances of 0.93 A and £/j S0 (H) = 
1.2UUQ. 
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Fig. 1. : Molecular structure of the title compound showing the numbering scheme of the 
three crystallographically independent molecules (A, B, C). Displacement ellipsoids are 
drawn at the 50% probability level; hydrogen atoms are represented by spheres with an arbit- 
rary radius. Hydrogen atoms of methoxy groups are denominated with a lower case suffix: a, 
b, c for A, d, e, f for B, and g, h, i for C. 




Fig. 2. : Packing scheme of the title compound. 



4,4'-Bis[2-(3,5-dimethoxyphenyl)ethenyl]biphenyl 



Crystal data 




C32H30O4 


^(000) = 3048 


M r = 478.56 


D x = 1.283 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 9749 reflections 


a = 11.8208 (13) A 


6 = 2.3-32.8° 


6 = 27.896 (3) A 


|i = 0.08 mnT 1 


c = 22.875 (3) A 


T= 100 K 


(3 = 99.723 (2)° 


Plate, colourless 


V= 7434.8 (14) A 3 


0.55 x 0.45 x 0.15 mm 


Z= 12 




Data collection 




Bruker SMART APEX CCD 


18422 independent reflections 
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diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 

r min = 0.956, r max = 0.988 

74405 measured reflections 



13284 reflections with I > 2c(7) 
R mt = 0.034 

Qmax = 28.3°, 0 m ; n = 1.7° 

£ = -15^15 

£ = -37^37 
/= -30^30 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.060 
wR(F 2 ) = 0.181 
S= 1.03 

18422 reflections 
985 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0954P) 2 + 3.3183P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.68 e A~ 3 



= -0.29 e A 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al it-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. The data has been truncated at 0.75 A. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




CIA 


0.15447 (12) 


0.46499 (5) 


0.09560 (6) 


0.0168 (3) 


C2A 


0.06813 (12) 


0.49166 (5) 


0.11557 (6) 


0.0174 (3) 


H2A 


0.0861 


0.5124 


0.1488 


0.021* 


C3A 


-0.04359 (12) 


0.48741 (5) 


0.08623 (7) 


0.0181 (3) 


C4A 


-0.07196 (12) 


0.45719 (5) 


0.03724 (7) 


0.0188 (3) 


H4A 


-0.1490 


0.4549 


0.0172 


0.023* 


C5A 


0.01347 (12) 


0.43065 (5) 


0.01832 (7) 


0.0188 (3) 


C6A 


0.12663 (12) 


0.43462 (5) 


0.04730 (7) 


0.0193 (3) 


H6A 


0.1851 


0.4164 


0.0339 


0.023* 


C7A 


0.27507 (12) 


0.46747 (5) 


0.12364 (7) 


0.0180 (3) 
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Table 1 

Relevant C — H---7T contacts in the crystal packing of the title compound (A, °). 



Entry 


D 


H 


A 


Yl—A 


D— H 


1 


C10A 


H10A 


Cg(B4)' 


2.62 


148 


2 


C17A 


H17A 


cg(my 


2.86 


150 


3 


C19A 


H19A 


Cg(C4f 


2.80 


143 


4 


C29A 


H29a 


Cg(A3f 


2.79 


147 


5 


C10B 


H10B 


Cg(Clf 


2.84 


148 
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6 C14B 


H14B 




2.97 


147 


7 C19B 


H19B 


CgfAlf 


2.67 


149 


8 C31B 


H31F 


Cg(B2f l 


2.80 


148 


9 ClOC 


H10C 


Cg(Bir 


2.70 


148 


10 C19C 


H19C 


Cg(A4y 


2.85 


152 


11 C29C 


H29G 


Cg(C3)' 


2.76 


143 


12 C31C 


H31G 


CgiCZf 


2.78 


140 


Symmetry codes: (i) x+1, y, z 


;; (ii) -x+1, y+1/2, -z+1/2; (iii) x- 


■l,y, z; (iv)x, y, 


z; (v) -x+2, y-1/2, -z+1/2. 





Table 2 

Relevant tz-tz contacts in the crystal packing of the title compound (A, °). 

The angle related to a pair of centroids is defined as the angle between the Cg(I)---Cg(J) vector and the normal to plane I. Centroids as 
in Table 1 . 



Entry Cg(I) Cg(J) Cg-Cg Angle 

1 Cg(A\) Cg(A\f 3.738 (1) 26.65 

2 Cg(A4) Cg(A4f [ 3.6454 (9) 25.18 

3 Cg(Bl) Cg(C4) viii 3.713(1) 25.39 

4 Cg(B4) Cg{ClT 3.697 (1) 26.83 

5 Cg(Cl) Cg(B4f 3.697 (1) 25.86 

6 Cg(C4) Cg(51) XI 3.713(1) 25.72 



Symmetry codes: (vi) -x, -y+1, -z; (vii) -x+3, -y+1, -z+1; (viii) x+1, -y+1/2, z+1/2; (ix) x-2, -y+1/2, z-1/2; (x) x+2, -y+1/2, z+1/2; (xi) 
x-1, -y+1/2, z-1/2. 



Table 3 

Relevant short contacts involving the methoxy groups in the crystal packing of the title compound (A, °). 



Entry 


D 


X 


A 


X-A 


D-X-A 


1 


02A 


C30A 


oic ix 


3.139 (2) 


175.28 (12) 


2 


03A 


C31A 


04C X 


3.090 (2) 


160.33 (12) 


3 


C32A 


H32A 


02C™ 


2.71 


120 


4 


C32A 


H32c 


03A™ 


2.55 


142 


5 


C15B 


C16B 


01B m 


3.204 (2) 


108.54 (9) 


6 


OIB 


C29B 


04A™ 


3.171 (2) 


143.57 (12) 


7 


02B 


C30B 


03B X 


3.171 (2) 


171.88(12) 


8 


04B 


C32B 


01A xii 


3.102 (2) 


174.13 (12) 


9 


C31B 


H31D 


02C ix 


2.68 


139 


10 


02C 


C30C 


03C X 


3.152 (2) 


161.25 (11) 


11 


C29C 


H29H 


04B X 


2.67 


141 


12 


C31C 


H31I 


02B xi 


2.70 


143 


13 


C32C 


H32G 


01B xi 


2.40 


144 


14 


C32C 


H32I 


04C xiii 


2.69 


124 



Symmetry codes: (xii) -x-1, -y+1, -z; (xiii) -x, -y, -z. 
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